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Abstract
Patient. A case of peripheral leiomyosarcoma presenting with features of pulmonary thromboembolism is described.
Discussion. Persistence of the embolus despite triple-armed thrombolytic therapy and the presence of intravascular tumour
invasion suggest the rare entity of pulmonary tumour embolism from a leiomyosarcoma.
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Case history
A 73 year-old housewife with an 8-week history of
increasing shortness of breath presented with acute
dyspnoea and collapse one week following tru-cut
biopsy of a hard, ® xed 20 cm 3 10 cm swelling of
the adductor compartment of the left leg. This was
a leiomyosarcoma which had been slowly enlarging
over the previous 2 years.
On examination she was unwell and dyspnoeic
with a respiratory rate of 33 per minute. She was in
sinus rhythm 74 beats per minute, blood pressure
100/50, raised JVP of 10 cm. She had a right sternal
heave and a loud P2 on auscultation. There was
hepatomegaly.
Chest radiograph was normal and oxygen satu-
ration on air 82%. ECG showed right bundle
branch block, right axis deviation, inverted T waves
in leads V1 to V3, Q wave and inverted T wave in
lead III and S wave in lead 1.
An IVC ® lter was inserted and pulmonary angio-
graphy performed. This demonstrated bilateral
emboli with a large embolus occluding the left
inferior pulmonary artery (see Fig. 1).
A 5F Berenstein catheter was placed at the origin
of this artery via a femoral approach and 5 mg of
recombinant tissue plasminogen activator (rtPA)
was infused as a bolus followed by l mg/hour over
the next 24 hours. Angiograms at 6 hours and 24
hours (see Fig. 2) showed no change and therefore
the rtPA was stopped, although systemic heparinisa-
tion was continued for the next 4 weeks.
V/Q scan con® rmed bilateral gross perfusion
defects with sparing of the left apical region and
normal ventilation pro® le. Consecutive echo-cardio-
grams demonstrated a dilated right ventricle with
reversed septal motion and dilated right atrium. The
pulmonary artery pressure was 74 mmHg. This
failed to improve, as did her oxygen saturation on
Fig. 1. Angiogram to show the perfusion defect in the left lung
prior to thrombolytic therapy principally affecting the left inferior
pulmonary artery.
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Fig. 2. Angiogram to show minimal improvement in left lung
perfusion following 24 hours thrombolytic therapy.
Fig. 3. Leiomyosarcoma showing fascicles at right angles of
spindle cells with blind-ended nuclei and paranuclear vacuoles.
air varying from 82% to 86%. Doppler ultrasound
scan of the deep venous system of the leg was
negative.
Four weeks after presentation a wide excision of
the tumour was performed under general anaes-
thetic. At operation the surrounding super® cial and
deep veins were ® lled with tumour extending proxi-
mally into the femoral veins. As much as possible of
this tumour was retrieved using a Fogarty catheter.
The content of the veins was proven by histology to
be leiomyosarcoma and no signi® cant thrombus was
found.
Histological examination demonstrated well-
circumscribed nodules of focally myxoid spindle cell
sarcoma composed of fusiform cells with blunt-
ended hyperchromatic nucleii and eosinophilic cyto-
plasm. The appearance was consistent with a
diagnosis of leiomyosarcoma of intermediate grade.
Many of the tumour lobules were growing within
the vessels.
Excision was complete but unfortunately the
patient died 5 weeks later without improvement in
her cardiovascular status and post-mortem examin-
ation was refused.
Discussion
The patient presented with clinical and radiological
features of recurrent massive pulmonary throm-
boembolism. The evidence is indirect but we sug-
gest that the pathophysiology in this case was
pulmonary tumour embolism from the peripheral
leiomyosarcoma.
The embolus was totally refractory to the triple-
armed therapy comprising an IVC ® lter; infusion of
29 mg rtPA/24 hours directly on to the site of the
main perfusion defect; 4 weeks systemic heparinisa-
tion. The ef® ciency of this regimen in the manage-
ment of pulmonary embolism has been veri® ed by
Goldhaber et al.
1 who reported clot lysis in 34 of 36
patients treated with rtPA only using up to 90 mg
over 6 hours infused peripherally. A lower dose was
used in the presented case but was selectively
administered to the site of obstruction. Rosenthal et
al.
2 use a similar triple-armed protocol and found
rtPA showed a more rapid improvement compared
with streptokinase.
Winterbauer et al.
3 conducted a retrospective
analysis using clinical records and post-mortem
® ndings of 366 cases of renal cell carcinoma, hepa-
tocellular carcinoma, choriocarcinoma, gastric and
breast carcinoma and found an incidence of pul-
monary tumour embolism of 26% with clinically
signi® cant emboli of 8.3%. Renal cell tumour, hepa-
tocellular carcinoma and choriocarcinoma charac-
teristically invade major vessels. Hepatic metastases
appeared important in the incidence of pulmonary
tumour embolism of gastric and breast carcinoma
doubling the incidence in the former (23% com-
pared with 10%) and trebling the incidence in thePulmonary tumour embolism in leiomyosarcoma 203
latter (27.5% compared with 11%). The authors (3)
argue that the frequency of invasion of the central
and small hepatic veins in these metastases accounts
for this difference. This illustrates two points: that
pulmonary tumour embolism occurs more fre-
quently than is clinically recognised and is more
common in tumours that invade veins. The ® ndings
of macroscopic venous invasion at operation
and histological con® rmation of intravascular
leiomyosarcoma emboli therefore supports pul-
monary tumour embolism as the pathophysiology in
this case. An alternative explanation for pulmonary
tumour embolism in our patient is that the
leiomyosarcoma arose from the vein wall and
extended into the surrounding soft tissue rather than
the other way round.
Leiomyosarcomas are generally locally invasive
and tend to compress rather than invade major
vessels, unless they arise from the vessel walls. Rela-
tively few of the low-grade tumours metastasize;
about 50% of the high-grade tumours will do so. In
this case we assume metastasis is by microembolisa-
tion rather than by extensive tumour permeation. A
literature search identi® ed four cases which pre-
sented with features of pulmonary embolus but were
subsequently identi® ed as leiomyosarcomas arising
from the pulmonary arteries themselves (Schlecht et
al.,
4 Reinbold et al.,
5 Madu et al.
6 and Promisloff et
al.
7 Arbeit et al.
8 described a case in which an
extensive retroperitoneal leiomyosarcoma with
anaplastic elements invading the inferior vena cava
was presumed to have embolised during surgical
excision. There were no clinical features of pul-
monary embolisation post-operatively and investiga-
tions were normal until 16 months later when,
despite prophylactic chemotherapy and radiother-
apy, a right hilar mass, identi® ed as leiomyosar-
coma, developed. The patient died 4 months later
after pneumonectomy with widespread metastases.
Demoulin et al.
9 described a case of leiomyosarcoma
arising from the inferior vena cava and extending
from 10 cm below the renal vessels along the entire
length of the inferior vena cava with extension into
the right atrium, ventricle and pulmonary
infundibulum which presented with features of pul-
monary embolism. Although tumour fragments
were found in the peripheral branches of the pul-
monary arteries at post-mortem the patient had
previously undergone a Trendelenburg operation
and required intraoperative de® brillation which may
have fragmented the tumour. The preoperative fea-
tures of pulmonary embolism may have been caused
by tumour extension rather than true embolisation.
What is unusual, though not unique, about this
case is the extensive permeation of tumour through-
out the venous system which resulted in macro-
scopic tumour embolisation into the pulmonary
arterial tree.
In cases of established neoplasia it may be worth
considering intraluminal biopsy at the time of
angiography if a large pulmonary embolus is refrac-
tory to direct thrombolysis.
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